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Art Unit: 1795 

Claims 1 1, 34 and 38 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The antecedent of "the enzyme" in claim 1 1 is unclear, 
because there are two possible antecedent enzymes, one in each electrode. Likewise, the 
antecedent of "the enzyme immobilization materials" in claim 38 is unclear as to which electrode 
is intended. Claim 34 recites fuel flow rates, but how this method step affects the structure of the 
cell is unclear. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application fded under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application fded in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 



Claims 46 and 51 are rejected under 35 U.S.C. 102(b) as being anticipated by Klitsner et 
al. (US 2002/0122972). 

Klitsner et al. disclose an electrode that includes several legs, each one being an electron 
conductor, and having a width around 5 microns (paragraph 0050). As seen in figure 2a, the 
surface facing the electrolyte (70) is irregular and has a three-dimensional topography. It would 
thus inherently be able to induce convective fluid flow. Since the electrode includes carbon 
particles (62) and Nation polymer (paragraph 0046), it would comprise a carbon-based ink. 
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Claims 1, 2, 4, 7, 11, 13, 17, 34 and 38 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Minteer et al. (US 2005/0095466). 

Minteer et al. discloses a bio fuel cell (paragraph 0017) that includes a biocathode and 
bioanode that each include the presently recited materials, including electron conductors 
(paragraphs 0071-0075 and 0122), electron mediators (paragraphs 0077-0080 and 0124-0127), 
electrocatalysts (paragraphs 0082-0085 and 0129-0130), enzymes (paragraphs 0087-0088 and 
0132-0135), and enzyme immobilization materials (paragraphs 0090-0108), such as those with a 
micellar or reverse micellar structure (paragraphs 0027, 0097-0099 and 0137). Regarding claim 
34, the method step of moving the fluid(s) through the cell does not have any apparent affect on 
the structure of the cell, and is therefore not given patentable weight. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 48 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable over Klitsner 

et al. 

Klitsner et al. do not disclose the electrode having a width between 10 and 50 microns, or 
having an effective surface area at least 1 .5 greater than its geometric surface area. However, 
because of the size given for each conductive leg, determining an appropriate overall size for the 
electrode would be within the skill of the artisan. Determining an optimal surface area would 
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also be within the skill of the artisan, who would be familiar with the effect of surface area on 
reaction kinetics. For these reasons, these claims would be obvious over Klitsner et al. 

Claims 1, 2, 4, 7, 11, 13, 17, 34 and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Minteer et al. in view of Klitsner et al. 

These claims differ from Minteer et al. by reciting an alternative embodiment in which at 
least one of the electrodes comprises a width less than 200 microns and a surface having an 
irregular three dimensional topography capable of inducing convective fluid flow. As noted 
above, Klitsner et al. discloses electrodes having such a geometry. Klitsner et al. also teaches 
their electrodes as useful for reacting not only hydrogen and air, but also alcohols and redox 
pairs, which would be liquid (paragraph 0087). Because the reactants of Minteer et al. also 
include oxygen, alcohols, and substances dissolved in a liquid (paragraph 0040), it would be 
obvious to use the electrode geometry of Klitsner et al. in the electrodes of Minteer et al. 

Claims 61, 62, 64, 68 and 70 are allowed. The prior art cited herein or by applicants does 
not disclose a method of making an electrode, comprising forming an electrical conductor on a 
substrate, forming one or more microchannels in a non-conductive mold, adhering the mold to 
the substrate, flowing an electron conductor solution through the microchannels, and finally 
curing the solution. 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The references cited on the International Search Report have been reviewed. 
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Although indicated as "X", they do not disclose an electrode with a micellar or reverse micellar 
structure, or a width less than 200 microns and an irregular three-dimensional topography. 

The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen J. Kalafut whose telephone number is 571-272-1286. 
The examiner can normally be reached on Mon-Fri 8:00 am-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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